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Foreword 
The purpose of the South Fork Rivanna Reservoir Dredging Feasibility Study is to evaluate the feasibility 
of restoring the water supply capacity of the South Fork Rivanna Reservoir (Reservoir) to as near its 
original contours and water storage volume as practical by removing accumulated sediment.  This study 
will evaluate dredging accumulated sediments both within the area of the available water supply 
volume (Reservoir areas above the water supply intake elevation) and as well as areas below the water 
supply intake. This study does not involve dredging beyond the original contours or expanding the 
reservoir beyond its original configuration.   

HDR Engineering, Inc. (HDR) has been tasked by Rivanna Water & Sewer Authority (RWSA) to evaluate 
the feasibility of dredging the Reservoir through completion of the following scope of services.   

 

Phase I – Reservoir Characterization 

Task 1 Wetlands Assessment 

Task 2 Bathymetric Survey & Volume Analysis 

Task 3 Pre-Dredge Survey 

Task 4 Sediment Characterization 

Task 5 Reservoir Characterization Public Meeting 

Phase II – Dredging Alternatives Analysis 

Task 6 Dredging Alternatives Evaluation 

Task 7 Dewatering/Processing Alternatives Evaluation 

Task 8 Dredging Analysis Public Meeting 

Phase III – Dredging Feasibility Summary Report 

Task 9 Summary Report 

 

This report documents the activities and results of the Wetlands Assessment Task.   
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Summary 
 

In December 2009, HDR Engineering Inc conducted a wetland assessment on the South Fork 
Rivanna Reservoir (Reservoir) as part of the South Fork Rivanna Dredging Feasibility Study.  
The wetlands assessment study area extended from the dam, upstream to Reas Ford Bridge (Rt. 
660), and included a portion of the major tributary Ivy Creek.  The wetland assessment was 
limited to the area within the normal pool of the Reservoir.  Areas landward of the normal pool 
elevation were not evaluated.  For the purposes of this study, normal pool elevation was 
considered to be the height of the water surface as it flows over the Reservoir spillway during 
periods of normal flow.  

Four basic vegetated wetland types were observed in the Reservoir: submerged aquatic, 
emergent, scrub-shrub, and forested1.   

 The submerged aquatic vegetation (SAV) wetland type primarily occurs in the upper two-
thirds of the Reservoir in water that is 6 feet deep or less.  The SAV wetlands in the 
Reservoir are dominated by the non-native, invasive species, hydrilla (Hydrilla 

verticillata).  Hydrilla appears to be well established throughout the Reservoir wherever 
there is shallow water and soft bottom; however, the hydrilla also occurs in the Reservoir 
in waters deeper than 6 feet.   

 Emergent wetlands occur around the shoreline of the Reservoir and on sediment deposits 
within the Reservoir and its tributaries in depths ranging from 2 feet below water level to 
1 foot above water level.  Emergent wetlands include non-persistent emergent wetlands 
and persistent emergent wetlands.  Non-persistent emergent wetlands were typically 
located in water from 0.5 to 2 feet in depth.  Persistent emergent wetlands were typically 
located in areas where elevations were from 1.0 feet above water level to 0.5 feet below 
water level.  The Reservoir contains approximately 15.75 acres of emergent wetlands. 

 Scrub- shrub wetlands were typically found on older sediment bars and islands that were 
1 to 3 feet above water level.  There are approximately 6.48 acres of scrub-shrub 
wetlands in the Reservoir. 

 Forested wetlands were also found on older sediment bars and islands that were 1 to 3 
feet above water level.  There are approximately 23.37 acres of forested wetlands within 
the Reservoir. 

Federal and state permits will be required for any dredging activity within the Reservoir.  These 
permits will consider impacts to water quality and wetlands, as well as other environmental 
factors.  Wetlands/waters impacts will be unavoidable if the Reservoir is to be dredged.  Some 
wetlands/waters impacts can be avoided or reduced through establishment of wetland buffer 
zones where no dredging activity would occur. This will reduce the area of the Reservoir that can 

                                                           
1
 USACE 1987 
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be restored to original capacity, however, so the cost-benefit tradeoffs will need to be considered 
in determining the final design of the preferred dredging approach.  Impacts to the emergent, 
scrub-shrub and forested wetlands will likely require mitigation and/or compensation.  Impacts 
to the hydrilla-dominated SAV wetlands are not likely to require mitigation and/or 
compensation.  The amount of wetland compensation required will be determined by the 
permitting agencies following submission of a permit application showing the extent of wetland 
impacts. 

1.0 Why was a wetlands assessment conducted? 
 

Federal and state permits will be required in order to dredge the South Fork Rivanna Reservoir.  
Part of the process of obtaining these permits includes identifying project impacts on wetlands 
and other waters of the U.S., and where appropriate, identifying mitigation measures.  The 
presence, type and location of wetlands within the Reservoir can affect how it is dredged.  A 
dredging approach that minimizes impacts to wetlands will likely reduce the overall cost of 
dredging and the time and effort required to obtain the necessary permits.  However, minimizing 
impacts to wetlands will reduce the extent to which the Reservoir’s water supply capacity can be 
restored.  The tradeoff between overall project cost and desired Reservoir capacity is typically 
addressed during final design of a dredging project.  This wetlands assessment is one part of a 
larger study evaluating the feasibility of restoring the water supply capacity of the South Fork 
Rivanna Reservoir to as near its original contours and water storage volume as practical by 
removing accumulated sediment.  

2.0 How were the wetlands identified and assessed? 
 

In December 2009, HDR staff conducted a wetland assessment on the Reservoir as part of the 
Dredging Feasibility Study.  The main body of the Reservoir was evaluated from the dam, 
upstream approximately 28,600 feet (5.42 miles) to the bridge on Reas Ford Rd (Route 660).  
The main side tributary, Ivy Creek, was evaluated from the Hydraulic Rd (Route 676) bridge 
crossing upstream approximately 5,800 feet (1.01 miles).  The assessment was limited to the area 
within the normal pool of the Reservoir, including any islands, shoals, or sediment deposits.  
Areas landward of the normal pool elevation were not evaluated.   

Potential wetland areas were initially identified through a desktop review using the U.S. Fish and 
Wildlife National Wetlands Inventory mapping and the 2002 Virginia Geographic Information 
Network (VGIN) aerial imagery.  Wetland determinations in the field were made following the 
guidance of the 1987 U.S. Army Corps of Engineers Wetlands Delineation Manual2.  Wetland 
field evaluations were conducted from a small boat equipped with a four-stroke outboard motor.  
                                                           
2
 USACE 1987 
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Observed wetlands were classified using the Cowardin3 classification system and were mapped 
in the field onto plots of the 2002 VGIN aerial imagery.  The field mapped boundaries were later 
digitized in GIS to create an electronic map layer which was overlain on the 2007 VGIN aerial 
imagery and further refined to produce maps of the wetlands (provided at the end of this report).  

Due to the time of year, much of the persistent emergent vegetation and most of the non-
persistent emergent vegetation and submerged aquatic vegetation (SAV) had died back.  The 
winter die back, in combination with limited ability to see the bottom in depths greater than 3 to 
4 feet of water, limited HDR’s ability to determine the exact boundaries of some of the non-
persistent emergent wetlands and the SAV.  The extent of SAV colonization is tied closely to 
water depth and water clarity.  Generally, hydrilla grows most vigorously in water depths of 6 
feet or less, however it can colonize areas deeper than this that possess sufficient water clarity.  
Sediment samples collected from some areas greater than 6 feet deep contained rhizomes and 
other vegetative parts of hydrilla, providing supporting evidence that this species has effectively 
established itself throughout the Reservoir wherever water depths and water clarity are suitable.  

3.0  Where are the wetlands in the reservoir? 
 

Wetlands within the Reservoir have developed as a result of two basic processes: 
saturation/inundation at the new land-water interface that was created when the Reservoir was 
first filled; and vegetative establishment on shallow sediment deposits that have formed after the 
Reservoir was completed.  Figures showing the type and approximate boundaries of wetlands 
within the Reservoir are attached. 

Fringe wetlands have formed around much of the perimeter of the Reservoir as a result of 
saturation/inundation at the new land-water interface that was created when the Reservoir was 
first filled.  Those that have formed at or below normal pool elevation were identified and 
delineated during this effort.  These wetlands were predominantly comprised of persistent and 
non-persistent emergent vegetation. 

Wetlands have also formed within the Reservoir through vegetative establishment on sediment 
deposits.  These comprise the majority (by area) of the wetlands identified in the Reservoir.  The 
Reservoir itself is long, sinuous, and narrow.  The geomorphology more closely resembles a 
riverine system than a lacustrine system.  Sediment deposition patterns appear most similar to a 
low gradient stream system, with point bars, shoals or islands forming wherever flow velocities 
are reduced around inside bends or around obstructions in the channel.  These sediment deposits 
(accretions) build slowly at first, until the water becomes shallow enough for rooted vegetation 
to become established.  These initial plant colonizers are usually submerged aquatic plant species 
or non-persistent emergent plant species.  Once the rooted vegetation gets established, the plants 

                                                           
3
 Cowardin, et al, 1979 
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trap additional sediment and the rate of sediment accretion increases.  These submerged deposits 
can eventually build up and emerge above the normal pool elevation to form islands.  Persistent 
emergent plant species then become established on these islands.  During periods of high flow, 
these plants can trap additional sediment, enlarging the islands in both size and elevation.  Over 
time, natural vegetative succession results in the establishment of scrub-shrub and tree species on 
the islands.  Areas representing all of these stages of vegetated wetland development are found 
within the Reservoir.  

The fringe wetlands around the perimeter of the lake generally occur at depths of 2 feet or less.  
These wetlands are comprised mostly of non-persistent emergent plants such as eastern burreed 
(Sparganium americanum), pickerelweed (Pontedaria cordata), soft rush (Schoenoplectus 

tabernaemontani), arrowheads (Sagittaria spp.), lizard’s tail (Saururus cernuus), and 
smartweeds (Polygonum spp.).  In some areas, persistent emergent plants such as soft rush 
(Juncus effusus), woolgrass (Scirpus cyperinus), broadleaf cattail (Typha latifolia), marsh 
mallow (Hibiscus moscheutos), and sedges (Carex spp.) are found in the portion where the water 
depths are normally less than 6 inches.  The width of these fringe wetlands is variable depending 
on the slope of the Reservoir bottom.  Where the slope drops off quickly from the shoreline, 
these wetlands extend only a few feet away from the shore.  In places where the Reservoir 
bottom slopes away more gradually, these wetlands may extend up to 15 to 20 feet away from 
the shore.  Fringe wetlands were observed along the majority of the Reservoir’s shoreline, but 
due to their narrow width, they do not occupy a large acreage. 

The wetlands that have formed on sediment deposits can be characterized based on the type of 
plants that have become established and the water regime in which they are found.  Hydrilla was 
observed throughout the lake in permanently inundated areas ranging from 1 to 6 feet deep.  
Hydrilla was also observed at a few locations up to 8 feet deep.  Hydrilla is a fast-growing, non-
native, invasive aquatic plant.  It dies back in the winter, but re-emerges in late spring to early 
summer.  It is generally considered a non-desirable species because it spreads rapidly, can 
severely impair water use activities, is difficult to control, and forms dense populations that 
displace desirable native species4. 

In permanently inundated areas where sediment deposition has decreased water depths to 0.5 to 2 
feet deep, non-persistent emergent wetlands were observed.  These wetlands are primarily 
dominated by eastern burreed, but are also inhabited by some of the other non-persistent species 
observed in the similar depth areas of fringe wetlands described previously. 

In places where sediment deposition has formed point bars or islands, persistent emergent 
wetlands were observed on the portions of the point bars and islands falling between 0.5 feet 
below water level to approximately 1.0 feet above water  level.  Woolgrass and soft rush 
dominate these wetlands, with scattered areas also colonized by marsh mallow and cattail. 

                                                           
4
 Aulbach-Smith and DeKozlowski 1996 
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On older sediment islands that have reached elevations from 1.0 to 3.0  feet above water level, 
scrub-shrub and forested wetlands have formed.  The scrub-shrub wetlands are dominated by 
speckled alder (Alnus rugosa) and black willow saplings (Salix nigra). 

The forested wetlands are dominated by black willow, box elder (Acer negundo), red maple 
(Acer rubrum), ironwood (Carpinus caroliniana), sweet gum (Liquidambar styraciflua), and 
American sycamore (Platanus occidentalis). 

The wetlands that have formed on sediment deposits were generally observed in the upper two-
thirds of the Reservoir, and in the major side tributary, Ivy Creek.  Below the confluence with 
Ivy Creek and down to the dam, these wetlands are largely absent due to increased water depths.  
In the lower third of the Reservoir, fringe wetlands are the predominant wetland type. 

4.0 How will the wetlands affect potential dredging projects? 
 

Wetlands and water quality within the Reservoir are protected by state and federal laws, and 
impacts to jurisdictional wetlands typically require permitting.  Various state and federal 
regulatory agencies take jurisdiction over wetlands.  Virginia uses the Joint Permit Application 
(JPA) process as a way to notify the regulatory agencies through one joint permit application 
submittal.  The JPA is used by the U.S. Army Corps of Engineers (Corps), the Virginia 
Department of Environmental Quality (VDEQ), and the Virginia Marine Resources Commission 
(VMRC) for permitting activities which affect wetlands that fall under their respective 
jurisdictions.  The complexity of the project and the amount of wetland impacts determines 
whether a general permit will be issued or an individual permit.  Dredging the Reservoir would 
likely require an individual permit.  The permitting process for obtaining an individual permit 
varies and can take up to a year or, in some instances, longer.   

The Corps regulates activities within wetlands and waters of the U.S. under the authority of 
Sections 401 and 404 of the Clean Water Act, and Section 10 of the Rivers and Harbors Act.  
The Clean Water Act requires that any activity which may impact wetlands show that steps were 
taken to avoid wetland impacts, potential impacts to wetlands are minimized, and provide 
compensation for any unavoidable impacts through mitigation.  In Virginia, the Corps delegates 
responsibility for Section 401 certification to the VDEQ.  The VDEQ also has additional 
authority under State Water Control Law and related regulations.  This authority provides for 
state protections for wetlands and waters, and the regulation of discharges into, or withdrawals 
from, waters of the Commonwealth.  The VMRC’s Habitat Management Division issues permits 
for activities affecting subaqueous bottomlands, tidal wetlands, and coastal primary sand dunes 
throughout the Commonwealth.  The division's authority and responsibilities emanate from 
Subtitle III of Title 28.2 of the Code of Virginia and specifically regulates physical 
encroachment into these resource areas.  Article XI, Section VII of the Constitution of Virginia 
provides that the VMRC, as custodian of Virginia's submerged lands, has the proprietary 
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authority and responsibility to issue permits for activities that take place over, under, through and 
on all submerged lands throughout the Commonwealth.  Through Article XI, the VMRC also 
regulates dredging of state subaqueous lands and it also authorizes the charging of a Royalty fee 
for those activities that it permits.  The Royalty fee for dredging is currently established at 45 
cents per cubic yard of dredged material removed.  The VMRC can waive this royalty fee for 
activities conducted by localities or other government agencies.  The determination of whether a 
royalty is to be collected is usually made during permitting coordination. 

The South Fork Rivanna Reservoir lies within a portion of the state where the U.S. Army Corps 
of Engineers - Norfolk District has authority to exert jurisdiction over regulated wetlands/waters, 
and to approve appropriate mitigation measures for unavoidable wetland impacts.  The Norfolk 
District typically requires a 1:1 wetlands restoration/creation ratio (or mitigation ratio) for 
impacts to emergent wetlands, a 1.5:1 mitigation ratio for impacts to scrub-shrub wetlands; and a 
2:1 mitigation ratio for forested wetland impacts.  Mitigation for impacts to SAV wetlands is 
normally determined on a case by case basis.  If mitigation for impacts to SAV wetlands is 
required, it is usually on a 1:1 basis.  It is unlikely that the Corps would require mitigation for 
impacts to the SAV wetlands in the Reservoir, as these wetlands are dominated by hydrilla, a 
non-native invasive species.  Impacts to other wetland types would likely require some form of 
mitigation.  The Corps will also consider impacts to non-vegetated Reservoir bottom, but 
typically does not require mitigation for such impacts. 

The wetlands assessment determined that there are approximately 15.75 acres of emergent 
wetlands, 6.48 acres of scrub-shrub wetlands, and 23.37 acres of forested wetlands that have the 
potential to be impacted during the dredging of the Reservoir.  If these wetland areas are 
impacted by dredging activity, then mitigation and/or compensation will likely be required.   
Since many of the wetlands in the Reservoir are fringe wetlands located immediately along the 
shoreline, the majority of potential wetland impacts could be reduced by the establishment of a 
no-dredge buffer zone along the Reservoir shoreline.  A similar no-dredge buffer zone might be 
established around the wetland areas located on select point bars, shoals, and islands within the 
Reservoir.  Establishment of these no-dredge zones could potentially eliminate impacts to 
vegetated wetlands likely to require mitigation, thus avoiding the need for wetland 
compensation.  Establishment of these no-dredge buffer zones will reduce the area of the 
Reservoir that can be restored to original capacity, however, so the cost-benefit tradeoffs will 
need to be considered in determining the preferred dredging approach. 

The permitting agencies will also consider impacts to wetlands and regulated waters from project 
staging, sediment dewatering, and sediment placement activity that occurs upland from the 
Reservoir. 

Mitigation of impacts to vegetated wetlands may be accomplished in one of three basic ways: 
creation/restoration of wetlands, acquisition of mitigation credits from an approved mitigation 
bank, or payment into the state’s Aquatic Resources Trust Fund.  Until recently, permitting 
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agencies encouraged development of onsite, in-kind mitigation for a project’s anticipated 
impacts, and the creation/restoration concept in general was preferred regardless of whether the 
proposed mitigation was to be located onsite or offsite.  Under current federal mitigation 
guidelines, permit applicants are encouraged to look to acquire the necessary mitigation credits 
from approved mitigation banks before considering creation/restoration.  Credits are purchased 
from the mitigation bank according to the ratios established by the permitting agencies.  If credits 
are not available sufficent to offset the project’s impacts, then the permit applicant may look for 
opportunities to create or restore wetlands to offset the impacts.  The option to make a payment 
into the state’s Aquatic Resources Trust Fund is normally considered the last resort in cases 
where sufficient credits are not available from banks in the region and where there is limited 
opportunity to create or restore wetlands onsite or offsite within the watershed.  Final 
compensation requirements for any impacted wetlands will be determined by, and at the 
discretion of, the permitting agencies after submittal of a permit application. 
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